Palinacousis is a rarely reported symptom of temporal lobe dysfunction. Especially in psychiatric patients it may be misdiagnosed if it is not differentiated from the auditory hallucinations of psychotic illness. We report the case of a 20-year-old patient with the previously established diagnosis of paranoid schizophrenia who presented with the symptom of palinacousis. She was not psychotic at that time, her only complaints being recurrent auditory sensations. Repeated EEG recordings showed a left temporal theta focus with spikes. The diagnosis of temporal lobe seizures was made. Treatment with carbamazepine led to complete recovery.
Palinacousis is described as a paroxysmal auditory illusion in which aural sensations produced by diverse environmental sounds, such as speech and music, persist or recur after the initial acoustic stimulus has stopped 1 . This relatively rare symptom occurs with cerebral irritation especially of the temporal lobes [2] [3] [4] [5] and may often be associated with either tonic-clonic or temporal lobe seizures 6, 7 . There have also been few observations of palinacousis in patients with psychiatric disorders [8] [9] [10] . We report the case of a schizophrenic patient in whom palinacousis led to the diagnosis of temporal lobe seizures.
CASE REPORT
This 20-year-old woman presented with the complaint of disturbing auditory sensations. She reported that she began hearing songs for up to 3 hours repeatedly during the day 4 weeks prior to admission. These melodies did not arise spontaneously, but represented songs the patient had heard on the radio during the preceding minutes. The perseverated acoustic sensations occurred when the radio was switched off.
Later, she also recognized 'echoing voices' in her right ear. These echoing voices consisted of words that she had said herself or that were uttered by other persons when she was talking with them. The perseverated songs or words were not altered by occlusion of the ears or by environmental sounds, the latter being perceived normally during those episodes of palinacousis. She heard the songs or words exactly as if they were being repeated to her in the room. The phenomenon was very disturbing for the patient and she was afraid that a relapse of schizophrenia might be incipient. The patient had been admitted to our department previously at the age of 19 when she developed her first episode of paranoid schizophrenia, presenting with delusions of reference and control together with incongruity of affect.
Throughout the whole episode she had never shown any disorders of perception, especially no auditory hallucinations. The patient was successfully treated with olanzapine and discharged fully recovered. In the out-patient clinic the antipsychotic medication was changed to risperidone due to heavy weight gain under the treatment with olanzapine. Afterwards the patient stayed free from any symptoms of schizophrenia with continued medication. She started training in a telecommunication business and reported no health disturbances until the beginning of the symptomatology described above. The patient had no past history of epilepsy and EEG recordings had been unremarkable.
On readmission to the psychiatric department psychopathological examination was unremarkable except for palinacousis. The patient showed no signs of relapse of her schizophrenia. Neurological and physical examination revealed no abnormalities. CT and MRI scans were normal, FDG-PET revealed normal glucose metabolism. Repeated EEG recordings showed normal alpha rythm with a left temporal theta focus.
To substantiate the diagnosis of temporal lobe epilepsy source reconstruction by means of dipole modelling was applied. Scalp-EEG was recorded in a 32-channel montage, with electrodes equally spaced around the reference at Cz according to the 10/20 system. Spontaneous interictal EEG was sampled with a rate of 500 data points per second using band-pass filter settings of 1-70 Hz (12 dB/Oct.). Electrode positions were defined individually using an optical digitizer system. As the head model a threeshell spherical model was chosen and the individual electrode positions were fitted on the model. For dipole modelling a time range was chosen from the beginning to the end of the negative part of an average of three uniform negative interictal spikes. A spatiotemporal dipole modelling strategy was applied by means of BESA (MEGIS Software GmbH, Munich, Germany), (for details see Reference 11). Source reconstruction exhibited two sources localizing within the left temporal lobe, the earlier almost tangential and the later almost radial in orientation (Fig. 1) . Thus, from these results and spike voltage topography ( Fig. 1 ) this subject represents a typical type I spike pattern in the sense of the term as used by Ebersole 12 . So, source reconstruction of the interictal spike activity yielded a left mesio-temporal focus.
We continued antipsychotic treatment with risperidone 6 mg/day and started treatment with carbamazepine 200 mg/day. After increasing the dosage to 600 mg/day over 3 weeks the patient reported that the perserverating acoustic sensations were receding; she could still hear them, but weaker 'as if from a distance'. EEG showed only an inconsistent left temporal theta focus. The dosage of carbamazepine was then increased to 800 mg/day, after which palinacousis persisted for only one more week. Upon discharge the patient was fully recovered and her EEG showed no further abnormalities. The treatment with carbamazepine was continued in the out-patient clinic and the patient has stayed symptom free. Repeated EEG recordings were unremarkable.
DISCUSSION
Palinacousis is usually ascribed to temporal lobe dysfunction, such as epilepsy 6, 7 , malignancy 4, 5, 7 , haemorrhage 3 , traumatic and infectious lesions 2 . There have been reports of palinacousis in psychiatric patients, either as comorbidity with a pre-existing psychiatric disorder 8, 9 or as presenting symptom 10 . Regarding the rare occurrence of palinacousis, it can easily be confused with a psychiatric disorder, especially if patients already have a past history of psychiatric disorder. Like the patients in the reported cases [9] [10] [11] , our patient showed no symptoms of previous psychiatric disease. Furthermore, the reported auditory sensations showed important differences to the auditory hallucinations of psychotic illness. They were exact replicas of the original sounds, were correlated in space and time and neutral in content. Auditory hallucinations of psychiatric disorders rarely resemble environmentally evoked sound-they are highly personalized and seldom neutral in content. Additionally, they occur in a constellation of symptoms. Therefore, we conclude that our patient demonstrated the typical features of palinacousis in the absence of any signs of psychosis.
Like in most of the reported cases, our patient also showed epileptiform activity in the temporal lobe. There is a strong association with seizures reported in the literature [4] [5] [6] [7] . Jacobson et al. 5 regarded palinacousis as clinical manifestation of temporal lobe seizure activity. We were able to localize an epileptogenic focus in the left temporal lobe in our patient. As reported in the literature, treatment with an anticonvulsant led to complete recovery. The mechanism underlying palinacousis remains unclear but the available evidence strongly suggests that it is an epileptic phenomenon. We consider it reasonable to establish the diagnosis of temporal lobe seizure in our patient and would like to stress the relationship between the occurrence of palinacousis and temporal lobe seizure activity.
Schizophrenia patients are more prone to seizures than the general population 13 . This might be either related to the neuropathological substrate of schizophrenia itself or to the secondary effects of the illness and the exposure to medications that lower the seizure threshold. Our patient was treated with risperidone which carries a low risk of seizure induction 14 . The relationship between epilepsy and schizophrenia is still unclear, but most investigators support an association with mediobasal temporal lobe seizure activity 15 . In our case schizophrenia and the seizure disorder can be regarded as a comorbidity.
